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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ^ 

[Ciaim(s)] 

[Claim 1] In the stepping motor equipped with the case member which holds Rota used as the 
source of power for driving an output shaft, a stator, the coil attached in the above- 
mentioned stator, and above-mentioned Rota, the above-mentioned stator and the above- 
mentioned coil The above-mentioned output shaft is a stepping motor characterized by 
having located the other-end section in the base and this flat surface of the above-mentioned 
case member, or having projected from the above-mentioned base while having projected 
from the top face of the above-mentioned case member, in order that one edge may attach a 
guide. 

[Claim 2] The stepping motor according to claim 1 characterized by forming in the other-end 
section of said output shaft the rotation specification part which regulates rotation of said 
output shaft into the part projected from the base of the above-mentioned case member. 
[Claim 3] The instrument characterized by attaching a guide in one edge of the output shaft in 
a stepping motor according to claim 1 or 2. 

[Claim 4] the step which is the approach of assembling an instrument according to claim 3, 
and puts the other-end section of said output shaft on the top face of a fixture, and the step 
which presses a guide fit in one edge of said output shaft — since — an approach to 
assemble the instrument characterized by becoming. 

[Claim 5] The step which puts the other-end section of said output shaft on the top face of a 
fixture is an approach to assemble the instrument according to claim 4 characterized by 
including the step which makes said rotation specification part engage with the engagement 
section formed in the top face of said fixture. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an approach to assemble this instrument in 
the instrument list using the suitable stepping motor for cars, and this stepping motor. 
[0002] 

[Description of the Prior Art] conventionally, as an instrument for cars, generally the cross 
coil mold instrument is used and a gage pointer location can be held in this cross coil mold 
instrument — it places and there is a thing of a needle type. It has silicon gel ****** for a 
bearing being formed in the interior of the case of an instrument for this bearing of the hand 
spindle (output shaft) with which the thing of a needle type attaches a guide by placing, and 
regulating rotation of a guide in a bearing. 

[0003] On the other hand, the stepping motor is used as actuator components of the 
instrument in fields, such as various OA equipment and home electronics. A stepping motor is 
also increasingly used as actuator components of the instrument for cars with cheap-izing of 
the price of a stepping motor. For example, the instrument for cars which displays 
measurement values, such as a car rate and an engine speed, is carried in the car, and in this 
instrument for cars, while driving the guide arranged in the front face of a dial, the stepping 
motor is used for it as a machine. 

[0004] Here, an example of the instrument for cars using the conventional stepping motor is 
explained with reference to drawin g 6 . 

[0005] Drawin g 6 is the sectional view showing the example of structure of the instrument for 
cars which used the conventional stepping motor. The instrument for cars consists of a 
stepping motor 50 and a guide 20 attached in the hand spindle 57 as an output shaft of a 
stepping motor in drawing 6 . 

[0006] The stepping motor 50 has the case member which has clamp-face 52c attached in 
the patchboard (not shown) of the instrument for cars. This case member consists of the 
upper housing 51 and lower housing 52 made of synthetic resin, and the base of lower housing 
52 is equivalent to clamp-face 52c. Moreover, in the case member, Rota 56 used as the 
source of power for driving a hand spindle 57 and the coil 55 which is fixed to the expanding 
sections 54a and 54b of a stator 54, and excites Rota 56 are held. The hand spindle 57 is 
formed of the metal member, and fitting of a projection and the other-end section is carried 
out for the edge of one of these to bearing 52e of lower housing 52 from mounting hole 51c of 
upper housing 51 . 

[0007] When [ in the hand spindle 57 of the stepping motor 50 which has above-mentioned 
structure ] a guide 20 is attached at the tip of an edge by press fit, the instrument for cars is 
constituted. 

[0008] And the stepping motor 50 with which the guide 20 was attached is making a terminals 
[ which were projected from clamp-face 52c of lower housing 52 / 55c and 55d ] end 
penetrate as an instrument for cars from the through tube in which it was prepared by the 
patchboard, and is attached in a patchboard. In addition, although a dial is arranged between a 
guide 20 and a stepping motor 50, it is not illustrating here. 
[0009] 
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[Problem(s) to be Solved by the Invention] by the way, the instrument for cars using the 
above cross coil mold instruments and stepping motors usually performs installation of the 
guide to a hand spindle by press fit — having — **** — the case of an instrument — 
molding — it is easy, and in being the cheap product made of synthetic resin of cost, in case 
it presses a guide fit, the field which receives a press fit load (for example, about 10kg) serves 
as a pars basilaris ossis occipitalis of bearing of the case made of synthetic resin. For this 
reason, the pars basilaris ossis occipitalis of bearing caves in to a concave in response to a 
press fit load, and has the fault that the height of a guide may change. 

[0010] Although it is possible to form the case of an instrument not with synthetic resin but 
with a metal in order to cancel such fault for example, there is a problem used as cost 
quantity. Moreover, since a **** places and it has silicon gel ****** in a needle type cross 
coil mold instrument, the plan which manipulates in a bearing or the case exterior and cancels 
fault cannot be taken. 

[001 1] Then, this invention can cancel the fault at the time of the guide press fit mentioned 
above, and aims at providing the instrument list using a suitable stepping motor using for 
instruments, such as an instrument for cars, and this stepping motor with an approach 
assembling this instrument. 
[0012] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the 
stepping motor according to claim 1 made by this invention In the stepping motor equipped 
with the case member which holds Rota used as the source of power for driving an output 
shaft, a stator, the coil attached in the above-mentioned stator, and above-mentioned Rota, 
the above-mentioned stator and the above-mentioned coil The above-mentioned output shaft 
is characterized by having located the other-end section in the base and this flat surface of 
the above-mentioned case member, or having projected from the above-mentioned base while 
having projected it from the top face of the above-mentioned case member, in order that one 
edge may attach a guide. 

[0013] According to invention according to claim 1, the stepping motor is equipped with the 
case member which holds Rota used as the source of power for driving an output shaft, a 
stator, the coil attached in a stator, and Rota, a stator and a coil. The other-end section was 
located in the base and this flat surface of a case member, or the output shaft is projected 
from the base while having projected it from the top face of a case member, in order that one 
edge may attach a guide. 

[0014] A suitable stepping motor for this to use for the instrument which presses fit and 
constitutes a guide in an output shaft is obtained. 

[0015] Moreover, invention according to claim 2 is characterized by forming in the other-end 
section of said output shaft the rotation specification part which regulates rotation of said 
output shaft into the part projected from the base of the above-mentioned case member in a 
stepping motor according to claim 1. 

[0016] According to invention according to claim 2, the rotation specification part which 
regulates rotation of an output shaft into the part projected from the base of a case member 
is formed in the other-end section of an output shaft. Thereby, in case a guide is pressed fit 
in an output shaft, it can regulate so that a rotation specification part may be made to engage 
with the engagement section of a fixture and an output shaft may not be rotated, and 
whenever [ champing-angle / of a guide ] can be appointed correctly. 
[0017] Moreover, the instrument of invention according to claim 3 is characterized by 
attaching a guide in one edge of the output shaft in a stepping motor according to claim 1 or 
2. 

[0018] According to invention according to claim 3, the guide is attached in one edge of the 
output shaft in a stepping motor according to claim 1 or 2. Thereby, the suitable instrument 
using a stepping motor is obtained. 

[0019] moreover, the step which an approach to assemble the instrument of invention 
according to claim 4 is the approach of assembling an instrument according to claim 3, and 
puts the other-end section of the above-mentioned output shaft on the top face of a fixture 
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and the step which presses a guide fit in one edge of the above-mentioned output shaft — 
since — it is characterized by becoming. 

[0020] According to invention according to claim 4, the approach of assembling an instrument 
according to claim 3 consists of a step which puts the other-end section of an output shaft 
on the top face of a fixture, and a step which presses a guide fit in one edge of an output 
shaft. Thereby, the cave-in of bearing of an output shaft is lost and the error of the press fit 
height of a guide can be abolished. 

[0021] Moreover, in an approach to assemble an instrument according to claim 4, as for 
invention according to claim 5, the step which puts the other-end section of said output shaft 
on the top face of a fixture is characterized by including the step which makes said rotation 
specification part engage with the engagement section formed in the top face of said fixture. 
[0022] According to invention according to claim 5, the step which puts the other-end section 
of an output shaft on the top face of a fixture contains the step which makes a rotation 
specification part engage with the engagement section formed in the top face of a fixture. 
Thereby, in case a guide is pressed fit in an output shaft, it can regulate so that a rotation 
specification part may be made to engage with the engagement section of a fixture and an 
output shaft may not be rotated, and whenever [ champing-angle / of a guide ] can be 
appointed correctly. 
[0023] 

[Embodiment of the Invention] The gestalt of operation at the time of applying the stepping 
motor concerning this invention to the instrument for cars hereafter is explained with 
reference to the drawing of drawin g 1 R> 1 - drawin g 4 . In addition, the gestalt of this 
operation attaches and explains the same sign to the same as that of what the Prior art 
explained by the way, or a corresponding part. 

[0024] Drawing 1 is the perspective view showing the appearance of the stepping motor 
concerning this invention, drawin g 2 is the decomposition perspective view of the stepping 
motor of drawin g 1 , and drawing 3 is the expanded sectional view of the direction of an arrow 
head which passes along the A-A line in drawing 1 . 

[0025] As shown in drawing 1 - drawin g 3 , the stepping motor 50 has and constitutes the 
upper housing 51 and lower housing 52 which were formed with synthetic resin etc. Upper 
housing 51 and lower housing 52 engage with engagement projection 52b which has prepared 
engagement hole 51b of the pair of upper housing 51 in the outer wall of lower housing 52, and 
are fixed to fitting hole 51a of the pair of upper housing 51 while fitting in and positioning 
fitting projection 52a of the lower housing 52 corresponding to each. 

[0026] Through tube 51c which the hand spindle (output shaft) 57 mentioned later penetrates, 
and 51 c1 are prepared in the top face of upper housing 51. Moreover, arm-like hook 51 e is 
prepared in the side attachment wall of upper housing 51, and it has on it the engagement 
section which penetrates a patchboard 40 in the edge of hook 51 e, and engages with the front 
face. Moreover, the external surface of the bottom plate which constitutes lower housing 52 is 
clamp-face 52c fixed to the patchboard 40 of the instrument equipment for cars, and the 
inside of the lower housing 52 located in the background of this clamp-face 52c is the 52d of 
the 1st inside. 

[0027] Lower housing 52 has 52f of bearings for Rota to which bearing 52e which fits in the 
hand spindle 57 mentioned later further, enabling free rotation, the through tube 52e1 
penetrated from bearing 52e to clamp-face (base) 52c, and the end of shank material 53a for 
Rota are fixed, and 52g of bearings for gears to which the end of shank material 53b for gears 
is fixed. In addition, it has prevented that shank material 53for Rota a and shank material 53b 
for gears rotate by carrying out knurling tool processing of the part fixed to the lower housing 
52 of shank material 53for Rota a, and shank material 53b for gears. 

[0028] A stator 54 carries out the laminating of the metal plate of two or more sheets (for 
example, three sheets) which consists for example, of a silicon steel plate etc., and is formed 
in the shape of [ according to the configuration of lower housing 52 ] a frame. Moreover, the 
stator 54 is equipped with the two rectangle-like expanding sections 54a and 54b formed in 
the physical relationship which intersects perpendicularly with the frame inside in order to 
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attach two coils 55. Furthermore, hole 54c which shank material 53b for gears penetrates is 
prepared in the stator 54. 

[0029] The coil 55 consists of coil bobbin 55a which has hole 55e which it is formed with 
synthetic resin etc. and the cross section penetrates by the shape of a rectangle at the core, 
coil line 55b which consists of copper wire wound around the coil bobbin 55, and terminals 55c 
and 55d which were pressed fit in coil bobbin 55a, wound with the both ends of coil line 55b, 
i.e., a cut water, respectively, and were electrically connected to the end by means, such as 
soldering. 

[0030] The Terminals [ 55c and 55d ] end penetrated 52h of through tubes for terminals 
prepared in lower housing 52, and has projected them from 52d of clamp faces of lower 
housing 52. 

[0031] Rota 56 serves as a driving source of a stepping motor 50, and it forms with plastics 
and a magnet, and has the through tube (not shown) which shank material 53a for Rota 
penetrates. Moreover, the up front face of Rota 56 is equipped with Rota Geer 56a which has 
the through tube connected with the through tube of Rota 56. 

[0032] The hand spindle 57 is formed of the metal cylinder member, and has a part for 
through tube 51c of upper housing 51, and the up narrow diameter portion which projects 
from 51 c1, and a part for a part for the middle major diameter 57A1 which guide gear 57a 
formed with plastics fixes by press fit, and the lower narrow diameter portion 57A2 penetrated 
from a through tube 52e1 to base 52c of lower housing 52. And the step for a part for the 
middle major diameter 57A1 of a hand spindle 57 and the lower narrow diameter portion 57A2 
has fitted into bearing 52e of lower housing 52. 

[0033] A gear 58 meshes with the chain sprocket which transmits rotation of Rota 56 to a 
hand spindle 57, and is made from synthetic resin, for example, meshes with Rota Geer 56a of 
Rota 56, and guide gear 57a, and forms the small gear with a path smaller than a chain 
sprocket in one. 

[0034] Next, the assembly of a stepping motor 50 is explained. 

[0035] First, the expanding sections 54a and 54b of a stator 54 are equipped with a coil 55, 
respectively. Next, 52f of bearings for Rota and 52g of bearings for gears of lower housing 52 
are equipped with the end of shank material 53a for Rota, and the end of shank material 53b 
for gears, respectively. And while making shank material 53b for gears penetrate hole 54a of a 
stator 54 and positioning in this condition, lower housing 52 is equipped with a stator 54 by 
making the terminals 55c and 55d of a coil 55 penetrate from 52h of through tubes for 
terminals of lower housing 52. 

[0036] Next, it fits into bearing 52e of lower housing 52 free [ rotation ], and the hand spindle 
57 with which guide gear 57a fixed Rota 56 while fitting into shank material 53a for Rota free 
[ rotation ] is made to project from a through tube 52e1 to base 52c of lower housing 52. And 
a gear 58 is attached in shank material 53b for gears free [ rotation ] so that the chain 
sprocket of a gear 58 may mesh with Rota Geer 56a of Rota 56 and a small gear may mesh 
with guide gear 57a. 

[0037] Next, the tip of a hand spindle 57 is made to project from the through tube 51 c1 of 
upper housing 51, and 51c, and it fits into the support section (not shown) which prepared the 
other end of shank material 53a for Rota, and the other end of shank material 53b for gears in 
the 2nd inside of upper housing 51. By fitting into fitting hole 51a of upper housing 51, 
positioning fitting projection 52a of lower housing 52, and making engagement hole 51b of 
upper housing 51 engage with engagement projection 52b of lower housing 52, upper housing 
51 and lower housing 52 are set, and it fixes to it and coincidence. 

[0038] At this time, the migration to above [ of a hand spindle 57 ] the step for a part for the 
up narrow diameter portion of a hand spindle 57 and the middle mayor diameter 57A1 It is 
regulated by hitting through tube 51c of upper housing 51, and the step of 51 c1. Similarly the 
migration to down [ of a hand spindle 57 ] Since the step for a part for the lower narrow 
diameter portion 57A2 of a hand spindle 57 and the middle major diameter 57A1 is regulated 
by hitting bearing 52e of lower housing 52, and the step of a through tube 52e1, a hand spindle 
57 does not fall out from a case member. 
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[0039] The assembly of a stepping motor 50 is completed as mentioned above. 

[0040] Next, an approach to assemble the instrument for cars using the stepping motor 50 of 

above-mentioned structure is explained. 

[0041] First the edge for the lower narrow diameter portion 57A2 of the output shaft 57 
projected from base 52c of the lower housing 52 of a stepping motor 50 is put on top-face 
60a of the fixture 60 which consists of a metal etc. Next, a guide 20 is pressed fit in it, 
applying a suitable press fit load (for example, 10kg) at the tip for an up narrow diameter 
portion of an output shaft 57. The instrument for cars which attached the guide 20 in the 
hand spindle 57 of a stepping motor 50 as mentioned above is completed. 
[0042] since a fixture 60 will receive insertion pressure by the approach to assemble a **** 
at the time of guide press fit — the step for a part for the lower narrow diameter portion 
57A2 of a hand spindle 57, and the middle major diameter 57A1 — the pars basilaris ossis 
occipitalis of bearing 52e — it is lost that do not affect it and bearing 52e caves in to a 
concave. Moreover, the height after press fit of a guide 20 becomes fixed, and does not 
produce an error. 

[0043] hook 51 e by which the instrument for cars assembled as mentioned above prepared 
the installation to a patchboard in the side attachment wall of upper housing 51 — the 
mounting hole (not shown) of a patchboard — and the through tube in which each terminals 
[ which were projected from clamp-face 52c of lower housing 51 / 55c and 55d ] end was 
prepared by the patchboard is made to penetrate, clamp-face 52c of the front face of a 
patchboard and a stepping motor 50 is contacted, and it fixes. And it will connect electrically 
with soldering the terminals 55c and 55d projected from the rear face of a patchboard. 
[0044] It is the supply of a Terminals [ 55c and 55d ] electrical signal of the instrument for 
cars attached in the patchboard being attained through the circuit pattern prepared in the 
patchboard, and making a coil 55 supply the electrical signal according to the amount of 
measurement. Rotation of Rota 56 according to the amount of measurement is transmitted to 
a hand spindle 57 through a gear 58, and the guide 20 attached at the tip of this hand spindle 
57 is made driven according to the amount of measurement. In addition, although a dial is 
arranged between a guide 20 and a stepping motor 50, it is not illustrating here. 
[0045] As mentioned above, although the gestalt of operation of this invention was explained, 
not only this but various deformation and application are possible for this invention. 
[0046] For example, although the gestalt of above-mentioned operation explained the case 
where a stepping motor 50 was attached in a patchboard, the dial of the instrument 
equipment for cars, a light guide plate, a case, etc. are sufficient as the object which does not 
limit this invention to this and attaches a stepping motor 50. 

[0047] Moreover, although the gestalt of operation mentioned above explained the case where 
clamp-face 52c of a stepping motor 50 was prepared in lower housing 52, this invention is not 
limited to this and can be prepared in the upper housing 51 which the hand spindle 57 
projected. 

[0048] Moreover, although a part for the lower narrow diameter portion 57A2 of a hand 
spindle 57 is projected from base 52c of lower housing 52, it replaces with this and you may 
make it the end face for the lower narrow diameter portion 57A2 turn into base 52c and this 
flat surface with the gestalt of above-mentioned operation. 

[0049] Moreover, with the gestalt of above-mentioned operation, although formed by the 
cylinder member, a hand spindle 57 may form engagement section 60b of a semicircle concave 
in top-face 60a of a fixture 60, and may carry out fitting of the part for the semicircle pillar- 
shaped lower narrow diameter portion 57A2 to semicircle concave engagement section 60b 
while it forms a part for the lower narrow diameter portion 57A2 in the shape of a semicircle 
column, as shown in drawing 5 . In this case, the amount of [ 57A2 ] semicircle pillar-shaped 
lower narrow diameter portion can serve as a rotation specification part which regulates 
rotation of a hand spindle 57, and it can appoint correctly whenever [ to the hand spindle 57 
of a guide 20 / champing-angle ]. 

[0050] Moreover, a rotation specification part may be formed only in the part projected from 
base 52c of lower housing 52 in a part for the lower narrow diameter portion 57A2. Moreover, 
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the configuration of the rotation specification part 57A2 is good also not only as the shape of 
a semicircle column but other configurations. Moreover, the configuration of engagement 
section 60b is good also not only as a semicircle concave but other configurations. 
[0051] Furthermore, the instrument by this invention is applicable to other product fields, 
such as not only the object for cars but for [ various OA machine dexterity, for home 
electronics, etc. ]. 
[0052] 

[Effect of the Invention] As explained above, according to the stepping motor of invention 
according to claim 1, a suitable stepping motor to use for the instrument which presses fit and 
constitutes a guide in an output shaft is obtained. 

[0053] According to the stepping motor of invention according to claim 2, in case a guide is 
pressed fit in an output shaft, it can regulate so that a rotation specification part may be 
made to engage with the engagement section of a fixture and an output shaft may not be 
rotated, and whenever [ champing-angle / of a guide ] can be appointed correctly. 
[0054] According to the instrument of invention according to claim 3, the suitable instrument 
using a stepping motor is obtained. 

[0055] According to the approach to assemble the instrument of invention according to claim 

4, the cave-in of bearing of an output shaft is lost and the error of the press fit height of a 
guide can be abolished. 

[0056] According to the approach to assemble the instrument of invention according to claim 

5, in case a guide is pressed fit in an output shaft, it can regulate so that a rotation 
specification part may be made to engage with the engagement section of a fixture and an 
output shaft may not be rotated, and whenever [ champing-angle / of a guide ] can be 
appointed correctly. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawin g 1] It is the perspective view showing the appearance of the stepping motor 
concerning this invention. 

[Drawin g 2] It is the decomposition perspective view of the stepping motor of drawin g 1 . 
[Drawing 3] It is the expanded sectional view of the direction of an arrow head which passes 
along the A-A line in drawin g 1 . 

[Drawin g 4] It is a sectional view for explaining an example of an approach to assemble the 
instrument using the stepping motor of drawin g 1 . 

[Drawing 5] It is drawing explaining other examples of an approach to assemble the instrument 
using the stepping motor of drawin g 1 , and in (a), a fragmentary sectional view and (b) show 
the partial perspective view of a hand spindle, and (c) shows the partial perspective view of a 
fixture. 

[Drawing 6] It is a sectional view explaining the assembly of the instrument for cars using the 
conventional stepping motor. 
[Description of Notations] 
20 Guide 

50 Stepping Motor 

51 Upper Housing (Case Member) 

52 Lower Housing (Case Member) 

54 Stator 

54a Expanding section 
54b Expanding section 

55 Coil 

56 Rota 

57 Hand Spindle (Output Shaft) 

57A2 A part for a lower narrow diameter portion (rotation specification part) 

60 Fixture 

60a Top face 

60b Engagement section 
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[Drawing 3] 
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[Drawin g 4] 
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[Drawing 5] 

(a) 




(b) (c) 
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[Drawing 6] 
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